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% Goal

Algorithm Criteria
* Visually pleasing result

* Acceptable computational cost

% Little user effort
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%} Motivation
Fruit Face
Giuseppe Arcimboldo
1527-1593
Summer
1573

Oil on canvas
76x64cm

Louvre Museum
Paris, France
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* Allow tile deformation
* Arbitrarily-shaped container and tiles
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%* Motivation
% Related Work

* Framework
* Algorithm
% Results

% Conclusions
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4% Related works
Mosaicing algorithms

* Photomosaics [Finkelstein, A. and Range]
* Simulated Decorative Mosaics [Hausner]

* Escherization [Kaplan and Salesin]

Packing algorithms [Milenkovic]
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3. Framework 3. Framework

Framework 2 Framework

Energvpminimization Energy minimization

E = WeE, + WgeEg + wo* * Easy to control

Container Trying 1% ile... Trying 2 tie.. Trying 3 tie... Trying 41 tle.. Trying 5 tile... * EaSy to extend

% Little user effort

high color .. high gap ~.-high overlap high deformation

lowest energy >
Legend energy > discard | energy > discard | energy > discard | energy > discard

Container to be
filled

[ container filled

[l Ties M color mismatch Gap region M overiap region [ Shape mismatch Accepted tile
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# Basic Algorithm
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Basic Algorithm
Packing

5.Results 6.Conclusions

Packing

a) Initial container b) Tile contour ¢) Tile contours af d) Final Jigsaw
image tile placement tile refinem

Initial i " Container with Container for
container placed tile next iteration

djusting im:
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Basic Algorithm

Basic Algorithm
Packing

Refinement

Container Available Tiles

A | i

Place 1 tile Cannot place next Backtrack

\ ¥ Active contours [Kass et al. 1987]
Try again 1+ tie Place next * Internal force: Maintain original shape
L& — * External force: Reduce Gap and Overlap
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Basic Algorithm = Basic Algorithm
Refinement Warping

Image warping technique [Arad et al. 1994]
a) Initial b) Intermediate// [ | ¢) Converged //]) & Radial basis function
contours contours contours ” :
% Affine transform
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¢ Algorithm Optimization Algorithm Optimization

Placing a tile
* Placing a tile

% Branch-bound with Look-ahead

* Geometric hashing Legend

CVD connected graph

CVD cells

Selected position:
only two neighbors
in the CVD graph
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Algorithm Optimization %2 Algorithm Optimization

Look ahead Geometric Hashing
[Wolfson and Rigoutsos, 1997]

E = weeE. + Wg*Eg + Wo*E, + W, °E b) Good tile: 22 votes
— = ‘
contour

Packing w/ Look ahead —Tile contour L

[[JContainer and
tile contour
overlap:
cast a vote

E,, = w,earea + (1 - w,) *length?
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Results

c) Lower overlap d) Tiles of
weight J  fnerscales
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Kabuki

Challenge
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